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In the title compound, [Zn(C 4 H 6 N2)4](BF 4 )2, the Zn 11 ion is in 
a slightly distorted tetrahedral coordination geometry, with 
Zn-N distances in the range 1.980 (2)-1.991 (2) A. The 
tetrahedral angles are in the range 104.93 (9)-118.81 (9)°. 

Related literature 

For related structures, see: Chen et al. (1996). For the synthesis 
and properties of the title compound, see: Reedijk (1969). The 
crystal was mounted using the oil-drop method, see: Kottke & 
Stalke (1993). 
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Experimental 

Crystal data 

[ZnCCUHsN;,),,] (BF 4 ) 2 
M, = 567.42 
Orthorhombic, PL{Lfa 
a = 7.257 (1) A 
b = 16.023 (1) A 
c = 21.040 (2) A 

Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.737, r maI = 0.812 

Refinement 

R[F 2 > 2a(F 2 )] = 0.027 

wR(F 2 ) = 0.068 

5 = 1.08 

4184 reflections 

320 parameters 

H-atom parameters constrained 



V = 2446.5 (4) A 3 
Z = 4 

Mo Ka radiation 
li = 1.09 mm~' 
T = 173 K 

0.30 x 0.30 x 0.20 mm 



17949 measured reflections 
4184 independent reflections 
3782 reflections with / > 2a(I) 
R,„, = 0.024 



Ap max = 0.29 e A 

A^ mi „ = -0.22 e A~ 3 

Absolute structure: Flack (1983), 

1690 Friedel pairs 
Flack parameter: 0.038 (11) 



Data collection: COLLECT (Nonius, 2002); cell refinement: 
DIRAX (Duisenberg, 1992); data reduction: COLLECTIEVAL 
(Nonius, 2002); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL. 

The authors are indebted to several generations of BSc, 
MSc and PhD students who have tried to reproduce the 
compound and to grow crystals of diffraction quality. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BV2196). 
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Tetrahedral zinc in tetraWs(l-methyl-l//-imidazole-/dV )zinc bis(tetrafluoridoborate) 
J. Reedijk, G. A. van Albada, B. Limburg, I. Mutikainen and U. Turpeinen 

Comment 

The ligand 1 -methyl- l//-methylimidazole (Meim) is an often used solvent and ligand for transition metal ions (Reedijk, 
1969). It is a sterically non-demanding heterocyclic ligand, and it readily forms octahedrally coordinated homoleptic com- 
pounds with all first-row transition metal ions; the only exception is Cu(II), where 4 ligands coordinate together with 2 
anions or other ligands, in a tetragonal geometry; this deviating behaviour is ascribed to the Jahn- Teller effect that prevents 

d 9 ions from having high symmetry. Remarkably, and in addition to the six-coordinate Zn 11 species, in the case of Zn also 
tetrahedrally coordinated homoleptic compounds were reported by one of us, for both perchlorate and tetrafluoridoborate 

(Reedijk, 1969). The tetrahedral geometry was deduced from the significantly different IR ring vibrations near 955 cm" 1 , 
compared to the octahedral cases (Reedijk, 1969). Proof for this structure was lacking and another structure, like a tetragonal 
case with 2 anions could not be excluded. Sometime ago a room temperature three-dimensional structure was reported for 
the perchlorate, albeit with a less high accuracy (Chen et al. 1996). We now report the related tetrafluoridoborate, which is 
not isomorphous with the perchlorate, in high accuracy. The molecular structure differs hardly from the perchlorate, and the 
Zn — N distances are slightly shorter, just as one would expect for the present low-temperature structure. 

Experimental 

0.005 mol of hydrated zinc tetrafluoroborate, [Zn(H20)6](BF4)2 is reacted in a 100 ml conical flask with 3 ml of trimethyl 
orthoformate, mof = (CH30)3CH and the reaction mixture is dissolved in about 25 ml of methanol. Add to this metal salt 
solution a solution (drop by drop !!) of 0.01 mol of Meim in 10 ml of methanol. Crystals appear upon standing, and can be 
enhanced by slow evaporating of some of the solvent or after addition of some diethyl ether. The crystals were characterized 
by elemental analysis and infrared spectra and shown to be identical to the 1969 sample. 

A crystal was selected for the X-ray measurements and mounted to the glass fiber using the oil drop method (Kottke 
& Stalke, 1993) and data were collected at 193 K. The intensity data were corrected for Lorentz and polarization effects 
and for absorption. 

Refinement 

DIRAX Software was used for the unit cell refinement (Duisenberg 1992) SHELXL97 was used for the structure refinement 
(Sheldrick, 2008). All hydrogen atoms were fixed geometrically and allowed to ride on the parent carbon atoms, with 
aromatic C — H = 0.93 A, methyl C — H = 0.96 A and methylene C — H = 0.97 A. The displacement parameters were set for 
phenyl and methylene H atoms at (7i S0 (H) = 1.2{/ e q(C) and methyl H atoms at {/i S0 (H) = \5U eo iC). 
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Figures 




Fig. 1. Showing the structure of tetrakis(A r -methylimidazole)zinc(II) bis(tetrafluoridoborate) 
with atom labeling. Atomis displacement parameters at the 50% level. Hydrogen atoms omit- 
ted for clarity. 



tetrakis(1 -methyl-1 H-imidazole-KiV )zinc bis(tetrafluoridoborate) 



Crystal data 

[Zn(C 4 H 6 N2)4](BF 4 )2 
M r = 567.42 
Orthorhombic, P2\2\2\ 
Hall symbol: P 2ac 2ab 
a = 7.257 (1) A 
b = 16.023 (1) A 
c = 21.040 (2) A 

V= 2446.5 (4) A 3 
Z=4 



F(000) = 1152 

D x = 1.541 MgrrT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 17949 reflections 

6 = 2-25° 

|i = 1.09 mm -1 
T= 173 K 
Block, colourless 
0.30 x 0.30 x 0.20 mm 



Data collection 

Nonius KappaCCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp-scan 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.737, J max = 0.8 12 
17949 measured reflections 



4184 independent reflections 

3782 reflections with / > 2a(7) 
R mt = 0.024 

Qmax — 25.1 , 0 m jn — 2.5 

h = -8^8 

>t = 19-^19 
/ = -25^19 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.027 

wR(F 2 ) = 0.068 

S= 1.08 
4184 reflections 
320 parameters 
0 restraints 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

0.9793P] 



w = V[o 2 (F 0 2 ) + (0.0283P) 2 



where P = (F 0 2 + 2F 2 )/3 
(A/a) max = 0.002 

Ap max = 0.29eA- 3 

Ap m in = -0.22 e A~ 3 

Absolute structure: Flack (1983), 1690 Friedel pairs 
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Primary atom site location: structure-invariant direct „ , . 
methods Flack parameter: 0.038 (11) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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